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Organs Systems Often Affected by I-O 

Therapy-Related AEs

I-O therapy-associated AEs target certain organ systems1

Skin1–6

Endocrine system2,4,6,7–10

Liver2,6,11–12

Gastrointestinal tract2,6,9,13

Nervous system6,10,14,15

Eyes1,4,16–18

Respiratory system1,5,6,10,15,19

Hematopoietic cells6,9,12,20–22
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Dana Farber Cancer Institute

• Advanced melanoma, lung cancer, or lymphoma

• Treated with Nivolumab

• Developed pneumonitis

• ClinicalTrials.gov Identifiers:
• NCT00730639, NCT01721746, NCT01714739, NCT01783938, 

NCT01928394, NCT02186249, NCT01592370, NCT02038933, 

NCT02038946, NCT02181738



Results

• 170 patients treated with Nivo

• 74 Monotherapy

• 96 Combination with other checkpoint 

inhibitor (ipilimumab – lirilumab)

• 20 patients (11.8%) developed pneumonitis

• 5 patients received nivolumab monotherapy

• 15 patients received combination therapy



Severity of pneumonitis

• Grade 1 : 5 patients (25%)

• Grade 2 : 10 patients (50%)

• Grade 3 : 5 patients (25%)

Symptoms

• Cough in 12 patients (60%)

• Dyspnea in 11 patients (55%)



Median time to pneumonitis

• 2.6 months (range: 0.5-11.5)

• 4 lung cancer patients  VS 16 melanoma 

and lymphoma 

• median time to pneumonitis: 

• 1.1 vs. 3.1 months (p=0.008).



Radiographic patterns of pneumonitis

COP Pattern – most common (65%) – Grade 2



Radiographic patterns of pneumonitis

NSIP Pattern 15% - Grade 1



Radiographic patterns of pneumonitis

HP Pattern 10% - Grade 1



Radiographic patterns of pneumonitis

AIP-ARDS Pattern 10% - Grade 3



Radiographic patterns of pneumonitis

• No significant differences between monotherapy and combination therapy

• No significant differences among different tumor types

• Mixed - multifocal distribution was most common 

• All lung lobes were involved in 75% of the patients



TREATMENT

• Withhold Immunotherapy (100%)

• Corticosteroids (17/20 – 85%)

• Median Cort therapy : 6.1 weeks tappering

• Infliximab (3/17 – 15%)

• Hospital admission (7 pt – 3 M, 4 LC)

• Death 1pt



Immunotherapy Rechallenge

• 7 patients: 

• 4 Monotherapy

• 3 Combination

• 2 patients with recurrent Pneumonitis

(1 patient with pneumonitis flare)



Conclusion

• PD-1 inhibitor-related pneumonitis showed a spectrum of 

radiographic patterns

• Most cases were responsive to corticosteroids

• One-third of the patients were able to restart nivolumab therapy

• Few patients experienced recurrent pneumonitis during 

retreatment

• Importance of increased awareness of the 

entity for the early diagnosis and treatment

• Need for multidisciplinary approach
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Patients and results

• Memorial Sloan Kettering Cancer Center: advanced 

solid cancers, 2009 to 2014

• Melanoma Institute of Australia: melanomas only, 

2013 to 2015

• cases with confirmed malignant lung infiltration or 

infection were excluded

• 915 patients who received anti–PD-1/PD-L1mAbs,

or in combination with anti–CTLA-4 mAb

pneumonitis developed in 43 pt

• Incidence : 5%



Onset of pneumonitis

• Median time to onset of pneumonitis : 2.8 months

• Range : 9 days to 19.2 months

• Combination therapy : Median time 2.7 m

• Monotherapy : Median time 4.6 m



GRADE

73%Grade1,2

No statistically significant differences 



Prevalence

• More frequent with Anti–PD-1/PD-L1 mAbs plus 

anti–CTLA-4 mAb vs anti–PD-1/PD-L1 monotherapy

• Anti–PD-1 vs anti–PD-L1 mAb

Rates not statistically different



SYMPTOMS

SYMPTOMS NO (%)

Dyspnea 23 of 43 [53%]

Cough 15 of 43 [35%]

Fever 5 of 43 [12%]

Chest pain 3 of 43 [7%]

Asymptomatic 14 of 43 [33%]

58% Additional immune-related toxicity (25 of 43)



Radiologic features



Radiologic features

Chest X-Ray

• 67% : possible pneumonitis

• 11% : possible progressive cancer

• 22% : no new radiographic abnormality



Pathologic Features

• 11 pt Biopsy (8 bronchoscopic, 2 core biopsies,1 

wedge resection)

(A) Cellular interstitial pneumonitis 

(B) Organizing pneumonia

(C) Diffuse alveolar damage

(D) Poorly formed granulomas

(E) Eosinophils (arrows).



Management and outcome

Oral corticosteroids as maximum immunosuppression used

(14 of 17 [82%]) 

Median starting dose of prednisone :50 mg (range, 20 to 80 mg) 

Median duration of corticosteroid: 68 days (range, 20 to 154 days)

DEATH

PNEUMONITIS FLAIR

3 INFECTION



Recurrent Pneumonitis

• 11 pt recurrent during corticosteroid therapy 

after improvement 

• 8 improved with further management 

• 3 worsened/died



Rechallenge Immunotherapy

• 12/43 pt Rechallenge Immunotherapy

• 9 GR 1

• 3 GR 2 

1 pt

2 pt

rechallenge

recurrent

recurrent

Drug Holding

Corticosteroids



Clinical Features – Pneumonitis Outcomes

Worsening clinical outcome:

 Current vs former smokers (P = .053)

 Underlying lung conditions vs no lung conditions

 FEV1

 DLCO

NO ASSOCIATION



The majority of treatment-related AEs are 
manageable with drug interruption ± corticosteroid and 

reversible

Remember !

1. Early recognition and consideration may mitigate severe 
toxicity          Patient education

2. Refer to specific algorithms (Protocol / Investigator Brochure)
 Endocrinopathy  Renal Toxicity

 Hepatic Toxicity  Pulmonary Toxicity

 GI Toxicity  Skin Toxicity

 Neurological Toxicity

Lessons Learned from 1,570 Subjects 
treated in Nivolumab studies



The relevant clinical study protocol should always be 

consulted for specific study-related information.

1. Fishman MC, et al. Pulmonary disease. In: Fishman MC, 

Hoffman AR, Klausner RD, Thaler MS, eds. Medicine. 5th 

ed. Philadelphia: Lippincott Williams & Wilkins; 2002.

2. Celli BR, et al. Am J Respir Crit Care Med. 2015;191(7):e4-

e27.

3. Price DB, et al. Mayo Clin Proc. 2010;85(12):1122-1129.

4. Matsuno O. Respir Res. 2012;13:39.

5. Choi YW, et al. Radiographics. 2004;24(4):985-997.

Diferential Diagnosis

 Symptoms are nonspecific and 

can be difficult to distinguish from 

other etiologies

 Diagnosis is mainly one of 

exclusion and requires meticulous 

ruling out of all other possible 

etiologies

Immune-mediated 

pneumonitis

 Sudden onset, rapid illness progression

 Productive cough and fever

 Clinical manifestation can differ according to the 

etiological agent

Infectious pneumonia1

 Midlife onset; slow progression

 History of exposure to noxious particles

 Dyspnea

 Airflow limitation

Chronic obstructive 

pulmonary disease (COPD)2

 Fine basilar crackles on auscultation

 Dilated heart on chest radiography

 Pulmonary edema

 Volume restriction, not airflow limitation

Congestive heart failure2,3

 Temporal association with exposure to causative agent 

and development of respiratory signs and symptoms

Chemotherapy- and/or 

drug-induced pneumonitis4

 Lung fibrosis usually confined to radiation port
Radiation-induced 

pneumonitis5

 Typically associated with radiographic changesTumor progression
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The study-related  relevant clinical study protocol should always be consulted for 

specific information.

1. Naidoo J. Pneumonitis with anti–PD-1/PD-L1 therapy [presentation]. ECC 2015..

2. Naidoo J, et al. ECC 2015. Abstract 503.

3. Michot JM, et al. Eur J Cancer. 2016;54:139-148. 

4. Dosing Modification and Toxicity Management Guidelines 19 August 2016 Version.

5. Chow LQ. Am Soc Clin Oncol Educ Book. 2013. doi:10.1200/EdBook_AM.2013.33.e280. 

6. Peng B, et al. BMC Cancer. 2015;15:895.

Tests to Confirm the Diagnosis

Imaging: Chest 

x-ray and CT 

scan1,2

 Ground-glass opacities (GGO); often seen in lung cancer patients

 Cryptogenic organizing pneumonia (COP)-like; commonly present in patients with melanoma

 Hypersensitivity-type pneumonitis

 Interstitial-type pneumonitis

Pulmonary 

function 

tests3,4

 Arterial oxygen saturation via oximetry

 Lung diffusion (DLCO) testing

 Spirometry

Bronchoscopy 

and histology
 Bronchoscopy with bronchoalveolar lavage and lung tissue will help distinguish infections 

 Varied histological features1,3,5,6



Bronchoscopy

• Bronchoscopy with bronchoalveolar lavage (BAL) is 

a minimally invasive, well-tolerated clinical tool

• Combined with clinical data and radiographic 

imaging

• Rule out other diseases (infection malignancy)

• Romagnoli et al., TBLB samples were considered 

adequate and diagnostic, and confirmed the 

diagnosis of DILD in 76% of the cases



CTCAE v4.03 Definitions
Respiratory Disorders 
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ADL = activities of daily living; AE = adverse event; CTCAE = Common 

Terminology Criteria for Adverse Events version 4.03.

1. Common Terminology Criteria for Adverse Events v4.03. 14 June 2010.

AEa Grade 1 Grade 2 Grade 3 Grade 4

Pneumonitis • Asymptomatic or

• Clinical or diagnostic 
observations only or

• Intervention not indicated

• Symptomatic or

• Medical intervention 
indicated or

• Limiting instrumental ADLb

• Severe symptoms or

• Limiting self care ADLc or

• Oxygen indicated

• Life-threatening 
respiratory compromise or

• Urgent intervention 
indicated (e.g. 
tracheotomy or intubation)

aAEs have been selected based on those most commonly observed with durvalumab and tremelimumab monotherapy and combination regimens; bInstrumental ADL refer to preparing meals, 
shopping for groceries or clothes, using the telephone, managing money etc.; cSelf care ADL refer to bathing, dressing and undressing, feeding self, using the toilet, taking medications and not 
bedridden.
*Grade 5 definition: death. 





MANAGEMENT OF GRADE 1-2 PNEUMONITIS



MANAGEMENT OF GRADE 3-4 PNEUMONITIS



12/43 pts Re-challenge Immunotherapy

9 GR 1

3 GR 2 

1 pt Relapsed 

2 pts Relapsed 

Re-challenge

Drug Holding

CorticosteroidsInitially 

Cortico-

steroids p.o

Of 17pts 53%

Of 14pts 21%

In Grade 1 and 2 pneumonitis we can re-challenge the drug 

with careful patient selection 

Subjects with incidence of Grade 3 and 4 pneumonitis

should be permanently discontinued from immunotherapy

Re-Challenge ICIs after Pneumonitis

NCCN  management of toxicity related to immunotherapies, 2016

Naidoo J. et al Pneumonitis in patients treated with anti PD-1/PD-L1 therapy; J Clin Oncol2016.68.2005

Total No 915



• Always look and ask for side effects, 

half of patients with pneumonitis are asymptomatic and 1/3 had 

negative CXR

• Always ask for HRCT if you suspect pneumonitis 

• Treat early proactively even grade 2 toxicity

• Adapt the therapy to the individual patient                                                   

(if grade 3 toxicity with no change in 48 hrs do not wait for 72 

hrs…)

• More combinations potentially more side effects

 Education of oncologists and non-oncologists  

 Specialists collaborations

 Education of patients for early detection of irAE

Summarizing


